It is shown that in deep inelastic electron -ion collisions the detection, in coincidence with the scattered electron, of a nucleus A − 1 in the ground state, as well as a nucleon and a nucleus A−2 also in the ground state, may provide unique information on several long standing problems, such as the origin of the EMC effect, the possible medium modifications of the nucleon structure functions, and the nature of Nucleon-Nucleon correlations. 24.85.+p, 25.60.Gc 
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where E min = E A−1 −E A . It can therefore be seen that n
represents the momentum distribution in the parent, when the daughter is either in the ground state or in hole states of the parent, whereas n
dE represents the momentum distribution in the parent, when the daughter is left in highly excited states with at least one particle in the continuum; this means that n A 0 (k) is the momentum distribution of weakly (shell model) bound nucleons, while n A 1 (k) is the one of deeply bound nucleons generated by N-N correlations. A realistic model for the latter leads to the following form of the corresponding spectral function P A 1 (k, E) [5, 6, 7] P A 1 (k, E) = (3)
where n A rel and n A cm are, respectively, the relative and Center of Mass momentum distributions of a correlated pair. Let us now discuss the two processes we are interested in: the first one is the A(e, e ′ (A − 1))X depicted in Fig. 1 (a) , where A − 1 denotes a nucleus detected with low momentum and in the ground state (or in a hole state of the target, the energy interval of these states being roughly 20 MeV for a medium weight nucleus). The second process, depicted in Fig. 1 (b) , is supposed to occur because of N-N correlations and therefore, according to eq. (3), implies the detection of a nucleon with high momentum p 2 and a nucleus in the ground or low excited states, with low-momentum
In what follows, kinematics and differential cross sections will be given in the ion rest frame; boost trasformations to the laboratory system are straightforward. The differential cross section for the first process in Impulse Approximation (IA) has the following form
where P A−1 ≡ − p 1 and the kinematical factor
A−1 , and n A 0 (| P A−1 |) is the momentum distribution of the hit nucleon removed from the nucleus A leaving the detected (A-1) nucleus in the ground state.
Two issues have to be addressed here: i) the validity of eq. (4), which is based on the IA, and ii) how the process can be used to obtain non-trivial information on the nucleon structure functions. To both ends we are helped by the fact that F 2 and n A 0 are fairly well known for the proton and for low values of | P A−1 |; therefore, starting from a target (Z, N) and detecting a (Z − 1, N) ion, the cross section can be related to known proton properties.
Moreover, it should also be considered that y A and z A depend very weakly upon A, since we are dealing with low momenta and low removal energies (z A ∼ 1−| p 1 |η cos α/M). As a result,
, the relation holding exactly in the Bjorken limit. In order to check the validity of the reaction mechanism let us consider the following quantity:
It can be seen that by investigating the above ratio as a function of | P A−1 | keeping x Bj and
, and since for low values of | P A−1 | the momentum distributions are well known,
can be used to check the validity of the spectator mechanism. Fig. 2 illustrates the expected behaviour of the ratio for A = 2, and different values of A ′ (numerically, we found that
with an accuracy of few per cents).
It can be seen from Fig. 2 that the rapid variation of the ratio generated by the variation of
can represent a significant check of the spectator mechanism. The experimental check of the prediction presented in Fig. 2 is a prerequisite for any further measurements, since any deviation from this prediction represents strong indications of some drawbacks of the spectator model.
Let us now consider the possibility to investigate the nucleon structure functions;
this has been recently addressed in ref. [4] , where the ratio D(e, e ′ p)X/D(e, e ′ n)X has been considered in order to investigate the neutron to proton structure function ratio. Here we are interested in emphasizing the origin of the EMC-effect and possible medium modifications of the nucleon structure functions. To this end in Fig. 3 we show the ratio (6) vs.
and various values of A, calculated at fixed value of
In such a way the nucleon structure functions depend only upon x Bj and the ratio is a constant (curves (a)) with the absolute value given by the ratio of the momentum distributions.
On the contrary, if we consider the Q 2 -rescaling model [8] with 
This effect is clearly seen in Fig. 4 , where the ratio calculated within the x-rescaling model is predicted to increase, whereas the Q 2 -rescaling model gives again the EMC-like behaviour.
In closing we would like to stress that the semi-inclusive processes on weakly bound nucleons that we have analyzed, can be used to investigate the ratio of the neutron to proton structure functions by performing experiments A(e, e ′ A − 1)X on mirror nuclei or A(e, e ′ N − 1)X and A(e, e ′ Z − 1)X on the same isoscalar target.
We address now the important issue of a possible medium modification of the nucleon structure functions. The semi-inclusive process offers the possibility to investigate the nucleon structure function for weakly and deeply bound nucleons separately. To this end one has to consider the process A(e, e ′ N 2 (A − 2))X depicted in Fig. 1 (b) .
The differential cross section of such a process in IA reads as follows
where the notations are the same as in the previous process. In spite of the fact that eqs. (4) and (7) are very similar, the underlying physics is completely different, since the nucleon
2 ) in the first case represents the quark distribution in a nucleon which is almost free, while in the second case the hit nucleon is strongly bound in the parent nucleus and its structure function may be affected by the so-called off-mass-shell deformations (see, for instance refs. [9, 10] ). As a matter of facts, if the nucleon structure function could be extracted from the cross section (7) and compared with the one obtained from the cross section (4), a direct comparison of nucleon structure functions for weakly and deeply bound nucleons can, for the first time, be carried out.
It should be pointed out that, since kinematically y A is connected to high momenta 
The validity of eq. (7) can now be tested in the following way. We will take advantage of the observation [11] that for high values of | p 1 | the nucleon momentum distribution for a complex nucleus turns out to be the rescaled momentum distribution of the deuteron with very small A dependence (unlike what happens for the low momentum part of n(k) (cf. Fig.   2) ). Let us consider the following ratio:
where
, the ratio, measured at p rel ≥ 2 − 3 f −1 , would be a constant, since n A rel. ∝ n D for any value of
can be fulfilled by properly choosing p 2 and P A−2 for, if Eq. (3) is correct, the off-shell energy of the hit nucleon is p
cos α, and by properly choosing p 2 and P A−2 ( 
−p M cos α, the ratio (8) plotted versus p rel for a fixed value of P A−2 should behave as the ratio (6).
If such a deuteron -like behaviour of Eq. (8) 
